Increasing evidence suggests that public health and health-promotion interventions that are based on social and behavioral science theories are more effective than those lacking a theoretical base. This article provides an overview of the state of the science of theory use for designing and conducting health-promotion interventions. Influential contemporary perspectives stress the multiple determinants and multiple levels of determinants of health and health behavior. We describe key types of theory and selected often-used theories and their key concepts, including the health belief model, the transtheoretical model, social cognitive theory, and the ecological model. This summary is followed by a review of the evidence about patterns and effects of theory use in health behavior intervention research. Examples of applied theories in three large public health programs illustrate the feasibility, utility, and challenges of using theory-based interventions. This review concludes by identifying cross-cutting themes and important future directions for bridging the divides between theory, practice, and research.
INTRODUCTION
The most prominent contributors to death and disease in the United States and globally are behavioral factors, particularly tobacco use, diet and activity patterns, alcohol consumption, sexual behavior, and avoidable injuries (22, 75) . Effective public health programs to help people maintain and improve health, reduce disease risks, and manage illness usually require behavior change at many levels (e.g., individual, organizational, and community). The most successful public health programs and initiatives are based on an understanding of health behaviors and the contexts in which they occur (32, 33, 36, 38, 39) . Strategic planning models provide a structured framework for developing and managing public health interventions and improving them through evaluation (11, 45) . Health behavior theory can contribute to program planning and evaluation and to advance research to test innovative intervention strategies (24, 39) .
Interventions to improve health behavior can be best designed with an understanding of relevant theories of behavior change and the ability to use them skillfully (12, 39) . A growing body of evidence suggests that interventions developed with an explicit theoretical foundation or foundations are more effective than those lacking a theoretical base and that some strategies that combine multiple theories and concepts have larger effects (4, 63, 78) . The science and art of using health behavior theories reflect an amalgamation of approaches, methods, and strategies from social and health sciences. This broad range of perspectives from health, social, and behavioral sciences are referred to as "behavioral science theory" throughout this article. Influential work draws on the theoretical perspectives, research, and practice tools of such diverse social and behavioral science disciplines as psychology, sociology, social psychology, anthropology, communications, nursing, economics, and marketing. As the research literature grows, it is increasingly important that the evidence base becomes accessible to both researchers and practitioners (112).
This article provides an overview of contemporary behavioral science theory use for development and implementation of public health and health promotion interventions. The first section gives broad context to influential contemporary perspectives on the multiple determinants and multiple levels of determinants of health and health behavior and defines theory and key types of theory. We next describe selected often-used theories and their key concepts and summarize the evidence about the use of theory in health behavior intervention research. Examples of the application of theories in large public health programs illustrate the feasibility, utility, and challenges of using theory-based interventions. Finally, this review identifies cross-cutting themes and important future directions for bridging the divides between theory, practice, and research.
is clearly illustrated when one thinks of the context of groups of employees purchasing food and eating during the work day. Employees may bring their food with them from home or buy food from workplace cafeterias and vending machines. Their choices are influenced by personal preferences, habits, nutrition information, availability, cost, and placement, among other things. The process is complex and determined not only by multiple factors but by factors at multiple levels.
Before the 1970s, public health education emphasized a broad view of social determinants of health, and community organization skills were central to training programs (33). During the next two decades, health educators and clinicians focused more on intraindividual factors such as a person's beliefs, knowledge, and skills. Many behavior-change programs for reducing risk factors continue to have these emphases (62, 78, 118) . Current views reflect a return to earlier public health roots and suggest that thinking beyond the individual to the social milieu and environment can enhance the chance of successful health promotion (100). Program planners can and should work toward understanding the various levels of influence that affect individuals' and populations' behaviors and health status.
What is Theory, Explanatory Theory, and Change Theories?
A theory presents a systematic way of understanding events, behaviors, and/or situations (36). A theory is a set of interrelated concepts, definitions, and propositions that explain or predict events or situations by specifying relations among variables. The notion of generality, or broad application, is important (32, 33, 38, 39) . Thus, theories are, by their nature, abstract and not content-or topic-specific. Even though various theoretical models of health behavior may reflect the same general ideas, each theory employs a unique vocabulary to articulate the specific factors considered to be important. Theories vary in the extent to which they have been conceptually developed and empirically tested; however, testability is an important feature of a theory (109).
Theories can guide the search to understand why people do or do not practice health-promoting behaviors, help identify what information is needed to design an effective intervention strategy, and provide insight into how to design a program so that it is successful (39, 51). Theories and models help explain behavior, as well as suggest how to develop more effective ways to influence and change behavior. These two types of theory-explanatory theory and change theory-may have different emphases but are quite complementary. For example, understanding why an employee smokes is one step toward a successful cessation effort, but even the best explanations will not be enough by themselves to fully guide change to improve health. Some type of change model will also be needed. All the theories and models described here have some potential as both explanatory and change models, although they might be better for one or the other purpose. For example, the health belief model (20) was originally developed as an explanatory model, whereas the stages of change construct of the transtheoretical model (87) was conceived to help guide planned change efforts.
IMPORTANT THEORIES AND THEIR KEY CONSTRUCTS
Theories that gain recognition in a discipline shape the field, help define the scope of practice, and influence the training and socialization of its professionals. Today, no single theory or conceptual framework dominates research or practice in health promotion and education. However, reviews of journal articles published in the past two decades across a broad range of health behavior topics have revealed the most often used theories and trends in theory use. In a review of 116 theory-based articles published between 1986 and 1988 in two major health education journals, 51 distinct theoretical formulations were identified. At that time, the three most frequently mentioned theories were social learning theory, the theory of reasoned In another review of 526 articles from 24 different journals published from mid-1992 to mid-1994, the majority of all instances of theory use were accounted for by five theories: HBM; social cognitive theory (SCT) (the updated version of social learning theory) (6) and self-efficacy construct (7) ; the TRA and its new version, the theory of planned behavior (TPB) (2); the transtheoretical model/stages of change (TTM); and social support/social networks (33).
In our review of journal articles published in 1999 and 2000, ten theories or models clearly emerged as the most often used. The first two, and the most dominant, were SCT and TTM/stages of change. Other often-used theories and models were the HBM, social support and social networks, the TRA/TPB, stress and coping, community organization, ecological models/social ecology, and diffusion of innovations (38).
In another recent, updated review of theory use in published research between 2000 and 2005, the most often used theories were TTM, SCT, and the HBM (84). Overall, the same theories dominate late in the current decade as did in 1999 and 2000 (39). Dozens of theories and models have been used, although only a few of them were used in multiple publications and by several authors. To provide context for the rest of this review, we briefly describe the central elements of four of the most widely used theoretical models of health behavior.
Health Belief Model
The HBM was one of the first theories of health behavior and remains one of the most widely recognized in the field. It was developed to help understand why people did or did not use preventive services offered by public health departments in the 1950s (50) and has evolved to address newer concerns in prevention and detection (e.g., mammography screening, influenza vaccines) as well as lifestyle behaviors such as sexual risk behaviors and injury prevention (20) .
The HBM theorizes that people's beliefs about whether they are at risk for a disease or health problem, and their perceptions of the benefits of taking action to avoid it, influence their readiness to take action (20, 36, 93) . The key constructs of perceived susceptibility and perceived severity, perceived benefits and perceived barriers, cues to action, and the more recent addition of self-efficacy (95) are the core constructs of the HBM. The HBM has been applied most often for health concerns that are prevention-related and asymptomatic, such as early cancer detection and hypertension screening, where beliefs are as important or more important than overt symptoms. The HBM is also clearly relevant to interventions to reduce risk factors for cardiovascular disease (118).
Transtheoretical Model/Stages of Change
Long-term changes in health behavior involve multiple actions and adaptations over time. Some people may not be ready to attempt changes, whereas others may have already begun implementing changes in their smoking, diet, activity levels, etc. The construct of stage of change is a key element of the TTM of behavior change and proposes that people are at different stages of readiness to adopt healthful behaviors (87). The notion of readiness to change, or stage of change, has been examined in health behavior research and was found useful in explaining and predicting changes for a variety of behaviors including smoking, physical activity, and eating habits (e.g., 25, 35, 67) . The TTM has also been applied in many settings (87).
Stages of change is a heuristic model that describes a sequence of steps in successful behavior change: precontemplation (no recognition of need for or interest in change), contemplation (thinking about changing), preparation (planning for change), action (adopting new habits), and maintenance (ongoing practice of new, healthier behavior) (87). People do not always move through the stages of change in a linear manner; they often recycle and repeat certain stages (e.g., individuals may relapse and go back to an earlier stage depending on their levels of motivation and self-efficacy).
The stages of change model can be used both to help understand why people who are at high risk for diabetes might not be ready to attempt behavioral change and to improve the success of health counseling. Another application of the stages of change model in organizations and communities involves conceptualizing organizations along the stages-of-change continuum according to their leaders' and members' (e.g., employees') readiness for change (13, 86) .
Social Cognitive Theory
SCT, the cognitive formulation of social learning theory that has been best articulated by Bandura (6) , explains human behavior in terms of a three-way, dynamic, reciprocal model in which personal factors, environmental influences, and behavior continually interact (70) . SCT synthesizes concepts and processes from cognitive, behavioristic, and emotional models of behavior change, so it can be readily applied to counseling interventions for disease prevention and management. A basic premise of SCT is that people learn not only through their own experiences, but also by observing the actions of others and the results of those actions (6, 70) . Key constructs of SCT that are relevant to health behavior change interventions include observational learning, reinforcement, selfcontrol, and self-efficacy (118). Some elements of behavior modification based on SCT constructs of self-control, reinforcement, and selfefficacy include goal-setting, self-monitoring, and behavioral contracting. As is discussed below, goal-setting and self-monitoring seem to be particularly useful components of effective interventions.
Self-efficacy, or a person's confidence in his or her ability to take action and to persist in that action despite obstacles or challenges, is especially important for influencing health behavior change efforts (7) . Health providers can make deliberate efforts to increase patients' self-efficacy using three types of strategies:
(a) setting small, incremental and achievable goals; (b) using formalized behavioral contracting to establish goals and specify rewards; and (c) monitoring and reinforcement, including patient self-monitoring by keeping records (6) .
The key SCT construct of reciprocal determinism means that a person can be both an agent for change and a responder to change. Thus, changes in the environment, the examples of role models, and reinforcements can be used to promote healthier behavior. This core construct is also central to social ecological models and is more important today than ever before.
Social Ecological Model
The social ecological model helps users to understand factors affecting behavior and also provides guidance for developing successful programs through social environments. Social ecological models emphasize multiple levels of influence (such as individual, interpersonal, organizational, community, and public policy) and the idea that behaviors both shape and are shaped by the social environment (71, 100). The principles of social ecological models (of which several have been proposed) are consistent with SCT concepts, which suggest that creating an environment conducive to change is important to facilitate adoption of healthy behaviors (6) . For example, given the growing epidemic of obesity in the United States and other developed countries, more attention is being focused toward examining and improving the healthpromoting features of communities and neighborhoods and reducing the ubiquity of highcalorie, high-fat food choices (104, 114).
REVIEWS OF THEORY USE IN INTERVENTIONS

Which Theories Have Been Used, and With What Findings?
The analyses described in the preceding section reveal the dominant theories across the broad arena of health behavior research and trends over the past two decades. In addition to these reviews, several reviews have also examined which theories were used and whether theory-based strategies are positively associated with desirable effects. One important indicator of increased attention to theory in evidence reviews is inclusion of description and coding of the theoretical bases of interventions in authoritative systematic reviews such as those conducted by the Task Force on Community Preventive Services (121). Table 1 summarizes 11 systematic reviews published since 2000-most within the past two years-that reported on theory use and, in several cases, the effects of using theories for intervention design. They cover a range of behavioral topics: dietary fat and fruit and vegetable intake (4), cancer screening (3, 63) , injury prevention (108), HIV-related sexual risk behaviors (77, 79, 81) , and contraception (65) . These reviews also examined tailored print and computer-based interventions (3, 66, 78, 79) .
As shown in Table 1 , the most-often used theories in the areas reviewed are SCT, the TTM/stages of change, the HBM, the TPB, and the PRECEDE/PROCEED planning model. These findings are similar to those in general reviews of the literature (above) and show that a small number of theories are being used to develop and test interventions.
Few of these reviews compared the relative effects of using different theories as the basis for interventions, but several explored whether having a theoretical foundation led to larger effects. Several reviews concluded that interventions based on theory or explicitly described theoretical constructs were more effective than those not using theory (3, 4, 63, 65, (77) (78) (79) . The mechanisms that explain these larger effects have not been studied. The use of theories that fit well with the problems and context in the studies might explain the success of theory-based interventions. It is equally plausible that theory-based strategies are developed with greater care, fidelity, and structure. There may be other explanations as well.
Most of these reviews examined individual and small-group interventions, and few addressed organizational change or provider behavior (111) or community-level interventions (97). The absence of these broader-level reviews mirrors the smaller literature base of empirical research that uses theories at the organizational and community levels (39).
How Has Theory Been Used?
Along with published observations about which theories are being used, concerns have been raised about how the theories are used (or not used) in research and practice (84, 108, 115). A common refrain is that researchers may not understand how to measure and analyze constructs of health behavior theories (69, 89) or that they may pick and choose variables from different theories in a way that makes it difficult to ascertain the role of theory in intervention development and evaluation.
Building on our earlier distinctions among the type and degree of theory use (31), Painter and colleagues' recent review of theory use from 2000 to 2005 (84) classified articles that employed health behavior theory along a continuum: (a) informed by theory (a theoretical framework was identified, but no or limited application of the theory was used in specific study components and measures), (b) applied theory (a theoretical framework was specified, and several of the constructs were applied in components of the study), (c) tested theory (a theoretical framework was specified, and more than half the theoretical constructs were measured and explicitly tested, or two or more theories were compared with each other in a study), or (d ) building/creating theory (new or revised/expanded theory was developed using constructs specified, measured, and analyzed in a study). Of all the theories used in the sample of articles (n = 69 articles using 139 theories), 69.1% used theory to inform a study, 17.9% of theories were applied, 3.6% were tested, and only 9.4% involved building/creating theory (84). These findings are consistent with the calls by Noar & Zimmerman (82) and Weinstein & Rothman (116) for more thorough application and testing of health behavior theories to advance science and move the field forward. A further concern relates to the external validity of studies that test theory-based interventions (42). The difficulty of reliably translating theory into interventions to improve clinical effectiveness has led to calls for more "pragmatic trials" (116) and increasing attention to the generalizability and translation of interventions into real-world clinical practice (80, 96) and community settings (42, 83, 91). These important issues should encourage us to question how we use theory, how we test theory, how we turn theories into interventions, and what conclusions we draw from research.
APPLICATIONS OF THEORY IN PUBLIC HEALTH INTERVENTIONS
Current examples of large-scale women's health interventions and a statewide healthimprovement program illustrate the application, opportunities, and challenges of developing, delivering, disseminating, and evaluating theory-based and theory-informed public health programs. This section describes these programs to highlight applications of social and behavioral science theory for health improvement.
Women's Health Programs
Large, widely disseminated women's health programs have largely used behavioral science theories to help develop core interventions and to train managers and interventionists to conduct programs for diverse groups of women in a wide range of locales. The National Breast and Cervical Cancer Early Detection Program (NBCCEDP) was established in 1991 as a nationwide, comprehensive public health program to increase access to breast and cervical cancer-screening services for medically underserved women (48) . The WISEWOMAN project (Well-Integrated Screening and Evaluation for Women Across the Nation) provides cardiovascular disease risk factor-screening and lifestyle interventions to under-and uninsured women in conjunction with the NBCCEDP in many states (107, 119).
Analysis of theory use in recruitment and professional development in the NBCCEDP. The NBCCEDP has expanded and operated continuously for nearly two decades and currently operates in all 50 states, five U.S. territories, and 12 American Indian/Alaska Native tribal organizations to provide screening services for breast and cervical cancer. The program screens hundreds of thousands of women each year (19). The program has narrowed the gap in early detection for breast and cervical cancers between white women and African Americans but not for Hispanics (1) .
Two of the major components of the NBCCEDP are interventions to improve how health care professionals perform their jobsprofessional development-and interventions to enroll, or recruit, eligible women into breast and cervical cancer-screening services (18) . These program components parallel the types of interventions to promote screening that were systematically reviewed by the Task Force on Community Preventive Services (106): "provider-directed" and "clientdirected" interventions (9, 10, 98) . These types of interventions often have foundations in behavioral science theory (55, 63) , and experts have concluded that the application of theory can contribute to their effectiveness (23, 55, 63) .
Escoffery (29) recently completed interviews with 59 program-development coordinators and 61 recruitment coordinators in NBCCEDP programs. The main aims of the study were to inventory NBCCEDP grantees' recruitment and professional development activities, to assess the extent to which evidencebased cancer-prevention strategies were used, and to understand the bases for and evaluation of these strategies.
The interviewers asked respondents if one or more theories were used as a basis for intervention strategies. Responses to openended questions were coded by two independent coders. Just under 50% of respondents stated that a theory or theories were used to design the professional development (provider-directed) strategies. The most commonly mentioned theories were adult learning theory, social influence theory, diffusion of innovations, and stages of change. For recruitment, or client-directed strategies, 27% of responding coordinators named one or more theories, including social marketing, stages of change/TTM, HBM, social influence theory, social networks, and peer-to-peer theory. A few people responded by merely listing a concept or term, not a theory; and others said they thought that a theory was used to design the strategy or system, but they did not know what it was called (29). When asked why particular professional-development or recruitment activities were chosen, some of the most common reasons for each were the organization's support, the low cost, and the ease of implementation of the activity (29).
These findings provide a window to the world of public health practice and indicate that practitioners-in this case, program coordinators-have a moderate level of awareness of theory and theoretical constructs that are used in their interventions. The role of theory in ongoing program planning and evaluation for the NBCCEDP appears to be secondary to practical concerns. This is not surprising and raises the question of how, and at which level, practitioners can best integrate theory into large-scale public health programs. WISEWOMAN/) . The program offers assessments of cardiovascular disease (CVD) risk factors (blood pressure, cholesterol, smoking, weight, diet, and physical activity) to low-income and uninsured women at NBCCEDP cancer-screening locations. Data from these screening assessments have consis-CVD: cardiovascular disease tently revealed high rates of risk factors among those attending the program: More than 80% of women have at least one risk factor, and more than three-fourths are overweight or obese (92, 102, 107, 118).
From the beginning, WISEWOMAN program sites have conducted and evaluated lifestyle change interventions to reduce CVD risk through improved nutrition and increased physical activity (107). Although interventions vary across project sites, the "enhanced interventions" are required to be evidence-based, culturally relevant to local populations, and grounded in behavioral science theory (107, 118). The first project sites used strategies based on the socioecologic model, SCT, stages of change/TTM, social support and lay health advisors, and the HBM (107). Two core constructs are included in the standard intermediate measures: readiness to change and barriers to behavior change. Readiness to change is a key construct of the TTM, and barriers to change can be conceptualized as related to the HBM, the TTM, social cognitive theory, and other theories.
The lifestyle change interventions are locally tailored and vary in intensity and have been evaluated in several studies, including randomized controlled trials, quasi-experiments, case studies, and mixed-method evaluations (14, 15, 30, 54, 61, 64, 92, 102, 110 A close look at the theoretical bases of the interventions and published program evaluations is useful in analyzing the strengths and limitations of WISEWOMAN, which by all accounts is an exemplary public health intervention that has grown to be widely disseminated for more than a decade. The
RE-AIM model:
Reach, Efficacy, and Adoption, Implementation, Maintenance Model SHIP: Statewide Health Improvement Program (Minnesota) focal theoretical constructs used in counseling sessions usually focus on self-monitoring, readiness to change, self-efficacy, social support, goal-setting with monitoring and reinforcement, and overcoming barriers (118). Crosscutting themes-often lumped with "theory" but not actually theories at all-include individual tailoring and multiculturalism (107, 118).
Case studies with program leaders and managers from the first three WISEWOMAN states yielded important lessons about these interventions. First, respondents identified the need to change organizational culture and provider practices at the clinical sites. Second, they noted that reaching beyond a focus on individuals is a key challenge (110). A survey of counselors in the program by Jilcott and others (58) showed that those who had conducted enhanced intervention sessions had higher selfefficacy for their effectiveness and spent more time with participants. They commonly cited the lack of time as a barrier and reported challenges to the program's sustainability. The findings suggest that organizational and environmental challenges may interact with the effectiveness of individual counseling and may even impede its effectiveness.
WISEWOMAN program managers and funders increasingly began to recognize that the focus on individual behavior change might limit the program's potential to influence CVD disparities successfully. They spoke of the need to incorporate environmental and organizational strategies (74, 120), potentially bringing the program closer to the central tenets of the socioecological framework (5, 71, 100). A North Carolina Enhanced WISEWOMAN program was developed to better link clinical care to community resources, integrating chronic care model elements into the existing WISEWOMAN model (57) . An analysis (by these authors) of the recommended interventions suggests that several of the enhanced interventions in the program focus on encouraging patients to try to change their environments rather than having the program or its staff mobilize social or built environment change (e.g., increasing available healthy food, reducing the cost of physical activity programs).
Two unique, recent studies of WISE-WOMAN used the RE-AIM framework (Reach, Efficacy, and Adoption, Implementation, Maintenance), an evaluation model that fits well with theory-driven programs (42). The first study used a mixed-method approach that compared high-and low-performing sites to identify best practices for WISEWOMAN programs (14) . High performers were more likely to ensure that appropriate behavior change theory was understood and applied by staff in lifestyle interventions and to train local staff on how to use behavior change theories for their clients and to reinforce their own behavior (15) . The second study used WISEWOMAN and NBCCEDP data to compare two highperformance sites with two low-performance sites on all five RE-AIM dimensions. They concluded that RE-AIM provides a richer measure of how contextual factors operate in successful programs than do evaluation approaches that are merely effectiveness-focused (30).
The WISEWOMAN program provides substantial food for thought and is an important application using theory, research, and practice in a large public health intervention. The lifestyle counseling components are well aligned with behavioral theories. Many future challenges for the future of the program point to the need for increased use of a social ecological model (119).
Minnesota Statewide Health Improvement
Program. The Statewide Health Improvement Program (SHIP) was developed in response to the 2007 Minnesota Legislature's request to develop a plan for statewide health promotion to address the rising cost of health and health care. The goal of SHIP (http:// www.health.state.mn.us/healthreform/ship) is to reduce the burden of chronic disease by reducing the percentage of Minnesotans who use or are exposed to tobacco and who are obese or overweight. SHIP is modeled after Steps to a Healthier US (http://www.cdc.gov/steps), a federal initiative tested in four Minnesota communities. Building on the successes of Steps, SHIP was designed to use effective, evidence-based strategies to create changes in policies, environments, and systems to support healthy behaviors in communities throughout Minnesota.
The approach taken by SHIP communities follows an ecological model, supporting multiple levels of influence on behavior, i.e., intrapersonal, interpersonal, organizational, community, and public policy (100). An ecological model provides a framework to guide healthy community initiatives to include not only individuals and families, but also institutions, systems, and the social and physical environments of a community. SHIP applies the New Spectrum of Prevention (21) , which was first developed in 1982 by a county public health agency (and modified in 1996) . This framework reflects the core tenets of the ecological model (100) through seven levels: (a) strengthening individual knowledge and skills, (b) promoting community education, (c) educating providers, (d ) fostering coalitions and networks, (e) changing organizational practices, ( f ) mobilizing neighborhoods and communities, and ( g) influencing policy and legislation.
For years, local public health in Minnesota has practiced primarily at the first three levels. Recently, and especially around tobacco, the focus has broadened to include the latter four levels. To further support this trend and achieve fundamental changes in environments likely to support and sustain healthy behaviors, the SHIP community grantees will focus principally on these broader levels in the spectrum. To help accomplish this change in focus, the SHIP communities will select their interventions from a Menu of Interventions included in the recent request for proposals.
Each intervention in the Menu(s) meets several criteria. Interventions should address at least one SHIP risk factor (tobacco, physical activity, nutrition); occur in at least one SHIP setting (school, community, work site, or health care); be population-based versus individual-based; emphasize prevention versus individual treatment; address policy, systems, or Despite the growing emphasis on community-based health promotion, most such programs have demonstrated only modest impact (73) , which is due in part to weaknesses in application of available theoretical models. Ecological models provide an important www.annualreviews.org • Behavioral Theory in Public Health framework but generally do not provide enough detail to conceptualize adequately the relationship between multiple interventions and multiple levels of influence that include the larger community (8, 85) . Ecological models that are behavior-specific need to be articulated better (100).
Merzel & D'Afflitti (73) make the point that the most developed theories are based on behavioral psychology and tend to result in interventions that focus on individual change and do not adequately consider contextual factors that influence behavior. For example, although SCT acknowledges social influence, it says little about the effect of the physical environment or neighborhood issues, such as high rates of unemployment, on behavior.
Because mediating influences within the context of communities are often not adequately recognized, measured, or reported, it is often not possible to assess program processes and outcomes adequately (16) . Although many community-based programs emphasize community participation and collaboration, few have demonstrated strong impacts on behavioral or health status outcomes (73) . This lack of strong impact points to the need for interventions that are based on an integrated theory of ecological change that targets social and policy influences through an "intensive process of community mobilization" that goes well beyond having quarterly community advisory board meetings (72) .
Key decision makers within a community often function within limited time frames, especially when planning is tied to funding. Because social norms and the physical environment of a community can take years to show meaningful change, ecological models that account for a long, often slow chain of events are necessary both to program design and to help decision makers understand the need for patience and continued support. This approach needs to be combined with ongoing, concerted efforts to achieve policy, systems, and environmental change.
Ecological models can be better used by large programs, such as SHIP, to develop and implement improved measurement methods, advances in multilevel analyses, models specific to each target behavior, and dedicated, multiyear funding for environmental and policy research (62, 100, 113) . The new SHIP program is an opportunity to grow and improve these applications.
CONSTRUCTS AND ISSUES ACROSS THEORIES
Several key constructs cut across the most often cited models for understanding behavior and behavior change: environmental influences, behavior change as a multistage process, intention versus action, and changing of behavior versus maintenance of behavior change (34, 76).
Environmental Influences
An increasingly widely held view demonstrates that social, organizational, and physical environments are important determinants of behavior (71, 101). Environments, and people's perceptions of their environments, may constrain individuals' behavior even when they are highly motivated. Environment and policy concerns are often central to health disparities: Having access to walkable communities, safe parks, and recreational facilities is associated with more physical activity and lower risk of obesity, but communities of color often have less access to such resources in their neighborhoods (88). Well-designed interventions based on an ecological model have great potential to help reduce or eliminate such environmental health inequities (88, 99, 120). Equally important, the concept of environment is central to several leading theoretical frameworks (6, 70, 71, 100) and is also important to keep in mind when applying individually oriented theories, as noted above.
Behavior Change as a Process
Research conducted over the past 30 years shows that the relationships among knowledge, awareness of the need to change, intention to change, and an actual change in behavior are very complex. Sustained health behavior change involves multiple actions and adaptations over time. One central issue that has gained wide acceptance in recent years is the simple notion that behavior change is a process, not an event. It is not a question of someone deciding one day to quit smoking and the next day becoming a nonsmoker for life. This idea is not new, but it has gained wider recognition in the past few years. Although the stages of change construct is most recognized for cutting across various circumstances of individuals who need to change or want to change, other theories also address these processes. The TPB (2) and the Precaution Adoption Process Model (117) also explicitly identify cognitive stages of readiness and decisions to take action.
Intentions versus Action
The TTM makes a clear distinction between the stages of contemplation and preparation and overt action (87). A further application of this distinction comes from the TPB (2). The TPB proposes that intentions are the best predictors of behavior. "Implementation intentions" are even more proximal and may be better predictors of behavior and behavior change (44).
Changing Behaviors versus Maintaining Behavior Change
Even when there is good initial compliance to a lifestyle change program, such as quitting smoking or adopting an exercise routine, relapse is common. For example, many smokers quit, only to begin smoking again within a year. Undertaking initial behavior changes and maintaining behavior change require different types of strategies. The TTM distinction between the action and maintenance stages implicitly addresses this phenomenon (87). Relapse prevention specifically focuses on strategies for addressing maintenance of a recently changed behavior (68) . It involves developing self-management and coping strategies and establishing new behavior patterns that emphasize perceived control, environmental management, and improved self-efficacy. These strategies are an eclectic mix drawn from SCT (70), the TPB (2), applied behavioral analysis, and the forerunners of the stages of change model.
CHALLENGES AND UNRESOLVED ISSUES
Selecting the Right Theory or Theories
Effective health promotion and public health depend on marshaling the most appropriate theory and practice strategies for a given situation (39, 53, 78) . The choice of a suitable theory should begin with identifying the problem, goal, and units of practice (105, 109), not with selecting a theoretical framework because it is intriguing, familiar, or in vogue. As Green & Kreuter (45) have argued, ideally one should start with a logic model of the problem and work backward to identify potential solutions.
Theories may be judged in different ways in the context of activities of practitioners and researchers. However, theory, research, and practice are closely entwined phenomena, not separate issues (27, 39, 51, 56) . Practitioners may apply the pragmatic criterion of usefulness to a theory and be concerned mainly with its consistency with everyday observations (17) . Researchers may be more concerned with whether theory or a theoretically based intervention is found to be supported when empirically tested. We should test our theories iteratively in the field (49, 94) , as well as in more controlled settings. When we do so, theory, research, and practice are more likely to converge.
When Is a New Theory Needed?
As noted above in the description of theory use in published articles, there are many theories available, but few are being widely used. Developers often state that existing theories www.annualreviews.org • Behavioral Theory in Public Health do not meet their needs, so a new theory or model is necessary. However, careful thought about the generalizability, testability, and support for a "new" theory might instead lead to the choice of a suitable theory, to minor adaptations for unique cultural groups, and to modified measures and evaluation procedures. Work with culturally diverse groups provides a case in point. Fundamental views of matters such as causes of health and disease among some ethnic groups may seem to point to a need for new theories (28). However, familiarity with a range of theories and thoughtful selection of the best-suited theories might solve this problem (82). An Institute of Medicine committee concluded that "the evidence is quite thin about differential effects" of theory-based interventions according to diversity subgroups (53) .
Population-Focused Programs and Individual-Focused Strategies
In population-focused programs, it is of limited value to adopt a program oriented solely toward modifying individuals' behaviors (e.g., teaching a patient low-fat food cooking methods). A more productive strategy would also include environmental change, for example expanding the availability and affordability of more nutritious food choices (40, 41) . When this step is done along with individual skill training, longer-lasting and meaningful changes can be achieved. Many theories of policy and organizational change complement individually oriented theories, but they are underutilized (47, 52) . They should be further operationalized, tested, and disseminated.
FUTURE DIRECTIONS
The audience for health behavior change programs is truly global, and the professional community represents many different settings and countries. Theory developers and theory users must more than ever consider how culture, context, and health problems can and should affect their choices and applications of theory and interventions (37). Professionals designing interventions have more options than ever before, yet our theories have improved only incrementally; our technologies have changed exponentially, however. This situation should be a wake-up call to public health practitioners to think more concretely, expansively, and deeply about how they and their coworkers use theory.
We offer to readers some key cross-cutting propositions to put the use of health behavior theory in perspective (37). 
SUMMARY POINTS
1. Reviews of research on changing a variety of health behaviors have shown that interventions based on theory or theoretical constructs are more effective than are those not using theory. However, the mechanisms that explain the larger effects have not been studied.
2. The most often used theories of health behavior are social cognitive theory (SCT), the transtheoretical model (TTM)/stages of change, the health belief model (HBM), and the theory of planned behavior (TPB).
3. The most often mentioned theoretical model that has not been fully applied in research and practice is the social ecological model. There are many needs to better articulate, apply, and evaluate this important and promising model. 
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